LDL modification by activated polymorphonuclear leukocytes: a cellular model of mild oxidative stress.
The purpose of this study was to determine the most potent activator of the respiratory burst of polymorphonuclear leukocytes (PMN) with respect to the oxidative modification of low density lipoprotein (LDL). Phorbol-12-myristate-13-acetate (PMA), n-formyl-methionyl-leucylphenylalanine (nFMLP), lipopolysaccharide (LPS), and opsonized zymosan (OZ) were tested. The generation of reactive oxygen species by PMN was assayed as superoxide anion production. Oxidative modification of LDL was monitored by thiobarbituric acid reactive substance (TBARS) activity, by conjugated dienes formation at 234nm and by electrophoretic mobility on agarose gel. PMA was the most potent activator of PMN, inducing a 6-fold increase in the superoxide anion production, followed by OZ (3-fold increase). PMA activation also induced the greatest modification of LDL by PMN: 700% increase of conjugated dienes formation, 222% increase of TBARS, and 70% increase in the electrophoretic mobility. The indices of oxidative modification significantly correlated with the superoxide anion generated by different activators. Also, LDL oxidation by PMN was inhibited by superoxide dismutase but not by catalase, methionine, or hydroxyl radical scavengers. Our data indicate that PMNs activated by PMA produce a mildly oxidized form of LDL by a mechanism that appears to involve the superoxide anion.